5. Tape the motor to the chassis and align the transmission with the
teeth on the motor. This step is challenging! If using gears, the
teeth need to mesh firmly. If they are too loose or not touching,
the motor will spin without turning the axle. If they are too tight,
there may be too much friction, which can cause a jam. You can
test and adjust once it is connected to the solar panel.

6. Attach supports for your solar panel to the chassis.

Use a bent paper clip (like a hook) and tape it to the
back of the chassis.

7. Place the solar panel on the paper clips with the
panels facing upward.

8. Use tape to secure the solar panel to the paper clips.
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9. Connect a red alligator clip to the red wire on
the solar panel. Make sure it touches the metal
part that extends off the red wire. Do the same
thing with the black alligator clip and black solar
panel wire. Connect the other end of the red
alligator clip to one metal prong on the motor.
Connect the other end of the black alligator clip
to the other metal prong on the motor.

10. Test your car! Take your car outside in direct
sunlight, but don’t put it down yet. Hold it in
your hands and aim the panel towards the Sun.
If the motor and axle both spin, it works!

Troubleshooting:
1. If the motor doesn’t spin at all:

e Check if there is enough light. The motor may not spin in the shade or under clouds. If needed, adjust
the paper clips to angle the solar panel towards the Sun.

e If it still doesn’t spin, double check the circuit. Make sure the alligator clips are firmly attached to the
metal parts of the solar panel wire. Make sure that none of the wire connections are loose or broken.

o If it still doesn’t spin, check if there is a jam in the axle or transmission. Does the axle spin if you twist
the wheels by hand?

2. If the motor spins but the axles do not:
e Make sure the gears are touching or connected firmly together

¢ Realign the gears by moving them either closer or slightly apart from each other

Extension Ideas:

e Explore different materials for the chassis (it just needs to be sturdy)

e Explore using different materials for the wheels and axles (ex: bottle caps, skewers)
e Change the gear size and gear ratio and experiment with the car’s movement

e Use the solar panels to make different circuit creations
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Background Science:

Solar panels convert sunlight into electrical energy. This electrical energy runs through the wires and alligator
clips to the motor, turning the electrical energy into mechanical energy that powers the motor. The motor turns
the gears, which causes the wheel and axle to turn, which then causes the car to move. If the Sun can’t reach
the solar panel, the panels won’t collect enough energy to power the car.

Unlike fossil fuels, which cause pollution and emit greenhouse gases, solar power is a clean and renewable
energy source. However, there are challenges to using solar power. For example, it is not available at night or
on a cloudy day.

Many spacecraft, rovers, and space telescopes rely on solar panels called “solar arrays” to provide their energy.
The solar arrays charge batteries on the spacecraft to provide power during nighttime. One example is a
spacecraft called the “Solar Dynamic Observatory” or SDO. The SDO orbits Earth and studies the solar activity
of our Sun by measuring its magnetic field and creating images of its outer layer. Its solar arrays provide the
energy needed to complete these tasks, enabling scientists to analyze the Sun’s activities. These images can be
viewed at www.helioviewer.org.

AlA

EVE (Extreme Ultraviolet Variability)
HMI (Helioseismic and Magnetic Imager)
AIA (Atmospheric Imaging Assembly)

HIGH-GAIN ANTENNAS

SDO powered by the Sun’s energy using solar arrays.

Additional Resources:
Check out the Solar Ovens activity for another activity harnessing the Sun’s energy.

Sources:
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Energy_p043/energy-power/how-to-build-solar-
powered-car

https://sdo.gsfc.nasa.gov/mission/spacecraft.php
https://kids.kiddle.co/Machine
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Activity Overview:

Students will engage in a kinesthetic activity that models the positions of the Earth, Sun,
and Moon. This activity will help students understand the phases of the Moon during its
(almost) 30 day cycle, and relate this knowledge to what happens during an eclipse.

Duration: 30-40 min

Preparation:

Materials:
e Use a dark room for this activity and move desks and other f I » oy
objects out of the way so students can move around freely. * Styrofoam balls (4-5" diameter)
e Pencil

e If using a clamp light, remove the reflector (shiny dome piece).

If using a traditional lamp, remove the shade. * Stationary light source with a

100 watt lightbulb. Ex:
- Clamp light
- Lamp without a shade
e Extension cord
e Table or chair

e Set up the light source in
the middle of the room.
If using a clamp light,
clamp it to a table, desk, or
chair back. Face the light
upward. If using a lamp,
place it on the table.

® Pre-poke holes
in the styrofoam
balls.
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Key Terms:

Moon Phases: The different shapes of the Moon that we see at different times of the month.

New Moon: When the Moon is
between the Sun and Earth so
that the lighted side faces the
Sun and the dark side faces Earth.

Waxing Crescent: Lit from the
right side and can usually be
seen within 24 hours after a
New Moon. Waxing means that
it is slowly getting more light
(and appearing bigger).

Waxing Gibbous: \When more
than one quarter of the Moon is
visible, it is a gibbous. Since it’s
lit from the right and growing,
it is waxing. Gibbous is latin for
“humpbacked”

Third Quarter: About a week after the Full Moon,
you can see half of the lighted side (which is a

Full Moon: When the entire
lighted side of the Moon is visible
from Earth. The Moon is on one
side of the Earth, and the Sun is
on the other side.

First Quarter: About a week after
the New Moon, half of the Moon
is lit from the right side. Since it is
half of one side of the Moon, it is
referred to as a quarter.

Waning Gibbous: When more than
one quarter of the Moon is visible
from the left side. Waning indicates
it is getting less light (appearing
smaller). This begins right after a
Full Moon.

guarter of the Moon). This is lit from the left side.

Waning Crescent: Lit from the left side and
usually seen within 24 hours before a New Moon.

Orbit: A regular, repeating path that one object in space takes around another. An object in orbit

is called a satellite.

Eclipse: When a planet or moon gets in the way of the Sun’s light. On Earth, we can experience two

types of eclipses: solar and lunar.
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Day 7 Tuesday: Electricity/GPS

e Solar Mysteries activity continued

Day 9 Thursday: Eclipse

e Solar Mysteries activity continued

e Electricity Activity

e Moon Balls

® GPS Video

e Historical Eclipse

¢ Helioviewer and sunspot observation

¢ Helioviewer and sunspot observation

Day 8 Wednesday: Living with a Star

e Solar Mysteries activity continued

Day 10 Friday:

e Solar Mysteries activity continued

e Secret Messages

¢ Helioviewer and sunspot observation

e Solar powered car

¢ Final recap/theory share out

¢ Helioviewer and sunspot observation

¢ Culminating event
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